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1. Directional high-voltage detector (5) for a high- 
voltage conductor (10) comprising 

5 

• at least one voltage-measuring circuit for measuring 
voltage in said conductor (10), 

• at least one current-measuring circuit for measuring 
10 current in said conductor (10) 

• and means for determining the energy flow in the 
conductor (10) on the basis of measurements made by 
said voltage-measuring circuit and said current- 

15 measuring circuit. 

2. Directional high-voltage detector according to claim 

1, characterised in that the voltage- 
measuring circuit comprises at least one capacitive 

20 detector (11) which forms a capacitive coupling with the 
conductor ( 10) . 

3. Directional high-voltage detector according to claim 

2, characterised in that the capacitive 
25 detector (11) comprises a metal plate (20) covering a 

section of the conductor (10) partially or totally. 

4. Directional high-voltage detector according to claim 

3, characterised in that the edges or corners 
30 of the plate are bent away from the conductor (10) . 
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5. Directional high-voltage detector according to claim 
1, characterised in that the dielectric 
material between the metal plate (20) and the conductor 
(10) is silicone covering the surface of said detector 

5 partially or totally. 

6. Directional high-voltage detector according to claim 
5, characterised in that the silicone layer 
serves as an isolation layer between the high-voltage 

10 potentials in said detector and the exterior, 
respectively . 

7. Directional high-voltage detector according to claim 
1, characterised in that at least one 

15 capacitor (12) is connected serially to the capacitive 
coupling (11) and a reference potential (13), 
respectively . 

8. Directional high-voltage detector according to claim 
20 7 , characterised in that the reference 

potential (13) is the ground potential of at least one 
conductor . 

9. Directional high-voltage detector according to claim 
25 1, characterised in that the current- 
measuring circuit comprises at least one detector (14) 
for measuring the magnetic field generated by the current 
in the conductor (10). 

30 10. Directional high-voltage detector according to 

claim 1, characterised in that the magnetic 
field detector (14) comprises two hall elements (15, 16). 
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11. Directional high-voltage detector according to 
claim 1, characterised in that the supply 
lines for the magnetic field detector (15, 16) and the 
calculation circuit (17) comprise shields (21) against 

5 magnetic fields. 

12. Directional high-voltage detector for a high- 
voltage conductor comprising 

10 • at least one voltage-measuring circuit for measuring 
voltage in said conductor (10) by means of at least 
one capacitive detector (11), 

• at least one current-measuring circuit for measuring 
15 current in said conductor (10) by means of at least 

one magnetic field detector (14, 15, 16), 

• and means (17) for determining the energy flow in the 
conductor (10) on the basis of measurements by said 

20 voltage-measuring circuit and said current-measuring 

circuit . 

13. Directional high-voltage detector according to 
claim 12, characterised in that said means 

25 (17) determine the energy flow direction on the basis of 
the polarities of the current and voltage between two 
preceding zero-crossings of the voltage. 



30 



14. Apparatus for measuring on a high-voltage 

conductor (10) comprising 
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• at least one voltage-measuring circuit for measuring 
voltage in said conductor (10) by means of at least 
one capacitive detector (11), 

5 • at least one current-measuring 
current in said conductor (10) 
one magnetic field detector (14, 



circuit for measuring 
by means of at least 
15, 16) 



• and means for determining the energy flow in the 
10 conductor (10) on the basis of measurements by said 

voltage-measuring circuit and said current-measuring 
circuit . 

15. Apparatus for measuring on a conductor (10) 

15 comprising 



20 



at least one voltage-measuring circuit for measuring 
voltage in said conductor (10) by means of at least 
one capacitive detector (11), 

at least one current-measuring circuit for measuring 
current in said conductor (10) by means of at least 
one magnetic field detector (14, 15, 16) 



25 • and means for determining the energy flow in the 
conductor (10) on the basis of measurements by said 
voltage-measuring circuit and said current-measuring 
circuit . 

30 16. Apparatus for measuring on a conductor (10) 

according to claim 15, characterised in that 
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the magnetic field detector (14) comprises at least one 
magnetic-resistant detector (15, 16) . 

17. High-voltage fault detector for a high-voltage 

5 conductor (10) wherein said detector comprises means for 
determining the direction of an energy flow in said 
conductor (10) . 



18. Method for determining the direction of an 

10 energy flow in a high-voltage conductor wherein at least 
one voltage-measuring circuit measures voltage in said 
conductor by means of at least one capacitive detector, 
at least one current-measuring circuit measures current 
in said conductor by means of a magnetic field detector 
15 and a calculation circuit calculating a direction value 
derived from the measured voltage and current. 



19. Method for determining the direction of an 

energy flow in a high-voltage conductor according to 
20 claim 18, characterised in that the 

calculation circuit calculates the direction value on the 
basis of the polarities of the current and the voltage 
between two preceding zero-crossings of the voltage. 

25 20 • Method for determining the direction of an 

energy flow in a high-voltage conductor wherein at least 
one current-measuring circuit measures current, at least 
one voltage-measuring circuit measures voltage, where a 
calculation circuit divides said voltage into a number of 

30 samples within a period of time and where said 
calculation circuit compares the first voltage sample 
value numerically larger than a constant value with the 
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immediately preceding values to determine the sample 
value closest to zero voltage. 



21. Method for determining the direction of the 
5 energy flow in a high-voltage conductor according to 

claim 20, characterised in that the 

calculation circuit calculates the direction value on the 
basis of the polarities of the current and voltage 
between two preceding zero-crossings of the voltage. 

10 

22. Method for determining the direction of the 
energy flow in a high-voltage conductor according to 
claim 21, characterised in that the constant 
value exceeds the noise level. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-16 as originally filed 

Claims, No.: 

1-19 with telefax of 07/09/2001 

Drawings, sheets: 

1/7-7/7 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

El the claims, Nos.: 20-22 
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□ the drawings, sheets: 

5. H This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-19 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-19 

Industrial applicability (IA) Yes: Claims 1 -1 9 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item I 

The amendments filed with the fax dated 07.09.2001 introduce subject-matter which 
extends beyond the content of the application as filed, contrary to Article 34(2)(b) PCT. 
The amendments concerned are the following: 

1 . Claims 1 , 15: "...between two zero-crossings of the voltage or the current.". In 
the original application only "...zero-crossings of the voltage" were disclosed. No 
basis for this amendment can be found in the original disclosure. 

Re Item V 

Insofar as the claims can be understood (see Item VIII below), the following analysis is 
made: 



Reference is made to the following documents: 

D1: CN 1 195 775 A 
D2: DE 31 45 255 A 
D3: US 5 438 256 A 
D4: EP0 809 115 A 



Claim 1: D1 (see abstract) discloses a directional high-voltage detector for a high- 
voltage conductor comprising at least one voltage-measuring circuit for measuring 
voltage in said conductor, at least one current-measuring circuit for measuring 
current in said conductor and means for determining the energy flow [direction] in 
the conductor on the basis of measurements made by said voltage-measuring 
circuit and said current- measuring circuit. 

D1 does not explicitly disclose that the means for determining the energy flow 
direction does so on the basis of the polarities of the current and voltage between 
preceding two zero-crossings of the voltage. 

However, D1 already discloses the multiplication of the current and voltage 
values. An integration is subsequently performed with the result being either 
positive or negative. To the skilled person, this would suggest the contemplation 
of the respective polarity of the current and voltage values. An obvious way to 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No 

EXAMINATION REPORT - SEPARATE SHEET 



detect polarity of a voltage is to detect the zero-crossings. Although D1 teaches 
the integration of the values resulting from the multiplication in order to obtain a 
value for the fault energy, the skilled person would readily realise that information 
on the flow direction is already present after the multiplication. Thus , if desirous 
only of information on the energy flow direction and not of the total energy 
involved, said skilled person would, without exercising inventive skill, and having 
determined the polarities, just perform the multiplication as taught by D1 and thus 
he would arrive at the solution of present claim 1 . 

2. Claim 15: The above evaluation of claim 1 , also applies mutatis mutandis to 
independent method claim 15. Further, the respective choice of the voltage 
measurement means to be a capacitive detector and the current measurement 
means to be a magnetic field detector cannot be regarded as involving an 
inventive step as such means are well known to the skilled person. For example 
purposes, see D2, (Fig.1 and abstract) for a capacitive detector for measuring 
voltage in a similar arrangement, and, D3, (Fig.1 and abstract) for a current 
measurement via the associated magnetic field. 

3. Claims 2-4: The herein defined additional features are all disclosed in a similar 
arrangement in D2 (cf. Figs. 1 , 4 and page 9, lines 4-6). 

4. Claim 5: D2 already discloses the use of an insulating material as a dielectric in a 
similar arrangement (cf. page 6, lines 4-7). Choosing an equivalent insulating 
material - silicon - cannot therefore be considered to involve an inventive step. 

5. Claim 6: In such an arrangement, it is common practice for the skilled person to 
completely insulate the measurement device from the exterior to avoid the risk of 
electric shock. For example purpose only, see D4, col. 5, lines 3-4. 

6. Claims 7 and 8: The herein defined additional features are all disclosed in a 
similar arrangement in D2 (cf. Fig. 4 and page 5, paragraph 3). 

7. Claims 9 and 10: The herein defined additional features are all disclosed in a 
similar arrangement in D3 (cf. Abstract, col. 1, line 44 and col. 2, lines 64-67). 
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8. Claim 1 1 : It would be obvious for the skilled person, when measuring a magnetic 
field, to reduce as far as possible the influence of other disturbing magnetic fields 
which would effect the accuracy of the measurement. 

9. Claims 12 and 13: See the pertinent parts of V.1 above. 

10. Claim 14: When measuring a magnetic field, the choice of one well-known 
detector over another cannot be considered to involve an inventive step. 



11. 



12. 



Claims 16 and 18: D1 already discloses the multiplication of the current and 
voltage values together to determine either a positive or a negative energy value. 
To the skilled person, this would suggest the contemplation of the respective 
polarity of the current and voltage values. 

Claim 17: D1 (cf abstract) also discloses a digital means for determining a positive 
or a negative energy flow based on the multiplication of the current and voltage 
fault components. This would suggest the contemplation of the respective polarity 
of the current and voltage values. It would be obvious to the skilled person to 
determine the zero-crossing point if desirous of knowing the polarity of a voltage. 

1 3. Claim 1 9: It would be obvious for the skilled person to choose a reference or a 
"constant" value to be above the noise level so that, for example, spurious noise 
signals are not mistaken for the reference value. 

Therefore, the set of claims, not involving an inventive step, does not meet the 
requirements of Article 33(3) PCT. 

However, in the light of the available prior art and bearing in mind points VIII below, a 
new independent claim directed towards a directional voltage/high-voltage detector, 
comprising voltage measuring means and current measuring means combined with an 
adequately expressed means, including for example the simulation of the voltage after 
the detection of a fault (cf. page 12, last paragraph), for determining the energy 
flow(direction) would appear to have satisfied the requirements of Article 33(2) and (3) 
PCT. 
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Re Item VII 

1 . Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is these 
document identified therein (see also the PCT Guidelines PCT/GL/3 II, 4.4). 

2. The description is not in conformity with the claims as required by Rule 5.1 (a)(iii) 
PCT. 

Re Item VIII 

1 . The application does not meet the requirements of Article 6 PCT, because the 
following items are not clear: 

1 . 1 Claim 1 : In the herein defined determination of the energy flow direction, it is 
unclear how this determination is actually performed. 

1 .2 Claim 1 1 : The expression "..the calculation circuit..." is unclear since there is no 
previous reference to a calculation circuit either in the present claim or in claim 1 
upon which the present claim depends. 

1 .3 Claims 12, 13, 16 and 18: The features defined in claims 12 and 13 are already 
defined in claim 1, upon which both said claims ultimately depend. Thus, claims 
12 and 13 are rendered unclear. The same repetition also occurs with claims 16 
and 18 with respect to claim 15. 

1 .4 According to the requirements of Rule 1 1 . 1 3(m) PCT the same feature shall be 
denoted by the same reference sign throughout the application. This requirement 
is not met in the use of reference sign (17) in claims 11-13. 
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